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DESCRIPTION 

OPTICAL PART HOLDING UNIT 
Technical Field 

[0001] The present invention relates to an optical component holding 
5 unit. 

Background Art 

[0002] Conventional optical systems are constructed by arranging 
optical components such as prisms, lenses, mirrors, LDs, and/or CCDs 
in predetermined positions. In such optical systems, since the relative 

1 0 positions and angles between the optical components are required to be 

accurate to align the optical axes thereof, specialized jigs and 
positioning mechanisms, etc., are used for positioning. Also, there is 
already known an optical system composed of prisms in which the 
prisms each provided with a fitting pin are coupled to each other for 

15 positioning (refer to Patent Document 1, for example). 

Patent Document 1 : Japanese Patent No. 3 134850 
Disclosure of the Invention 
Problem to be Solved by the Invention 

[0003] However, in the case of using conventional positioning 
20 mechanisms, etc., for positioning, there are problems that it is difficult 

to adjust the positions of optical components, and that if the number of 
optical components is increased, the positional adjustment becomes 
complicated, resulting in an increase in production cost. There is a 
further problem that when replacing the optical components, an 
25 additional positional adjustment is required. 

[0004] Also, in the case of coupling prisms each provided with a fitting 
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pin to each other for positioning, the positioning can be carried out 
easily but falls short of accuracy, further improvement in accuracy is 
expected. 

[0005] The present invention has been made to solve the above- 
described problems, and an object thereof is to provide an optical 
component holding unit whereby the positioning accuracy can be 
improved while reducing cost in assembling and ensuring 
reproducibility. 
Means for Solving Problem 

[0006] An optical component holding unit according to the present 
invention is capable of housing and holding an optical component, 
including: an opening portion for allowing passage of light and a fitting 
shape capable of coupling optical component holding units adjacent in 
the direction of the light detachably to each other, the fitting shape 
including: a positioning fitting shape for forming or surrounding the 
opening portion to position the optical component holding units with 
respect to each other; and an anti-rotation fitting shape for preventing 
relative rotation between the optical component holding units. 
[0007] In accordance with the thus arranged optical component holding 
unit, the positioning fitting shape guides adjacent optical component 
holding units to predetermined positions and couples the units 
detachably to each other for positioning in the three-dimensional 
direction, while the anti-rotation fitting shape restrains the adjacent 
optical component holding units relatively in the rotation direction for 
positioning in the rotation direction. 

[0008] Here, in order to exhibit the foregoing effect, there can 
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specifically be cited an arrangement in which the positioning fitting 
shape and the anti-rotation fitting shape include a cross-sectionally 
noncircular-shaped noncircular hole or noncircular convex portion for 
forming or surrounding the opening portion. This allows the optical 
component holding units to be positioned relatively in the three- 
dimensional direction as well as in the rotation direction to be coupled 
detachably to each other. 

[0009] Furthermore, in order to exhibit the foregoing effect, there can 
specifically be cited an arrangement in which the positioning fitting 
shape includes a cross-sectionally circular-shaped circular hole or 
circular convex portion for forming or surrounding the opening portion, 
and the anti-rotation fitting shape includes at least either a fitting pin or 
a fitting hole. This allows the optical component holding units to be 
positioned relatively in the three-dimensional direction as well as in the 
rotation direction to be coupled detachably to each other. 
[0010] Also, in addition to the noncircular hole or noncircular convex 
portion, if the positioning fitting shape further includes a cross- 
sectionally circular-shaped circular hole or circular convex portion for 
forming or surrounding the opening portion, the positioning in the three- 
dimensional direction can be carried out more reliably. 
[0011] Furthermore, if the anti-rotation fitting shape further includes at 
least either a fitting pin or a fitting hole, the positioning in the rotation 
direction can be carried out more reliably. 

[0012] Here, if the optical component holding unit is a block body, the 
optical component holding units can be arranged accurately with respect 
to predetermined reference planes. 
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[0013] Further, if the optical component holding unit includes: an 
insertion port capable of inserting the optical component therethrough; 
and a cover for opening and closing the insertion port, the optical 
component can be inserted and housed easily through the insertion port 
and be protected by closing the cover. 

[0014] There can be cited an arrangement in which the optical 
component holding unit is adapted to be arranged and coupled into an 
optical component holding unit array and includes: an opening portion 
for allowing passage of incident light to the optical component; and an 
opening portion for allowing passage of output light from the optical 
component. 

[0015] There can also be cited an arrangement in which the optical 
component holding unit is adapted to be arranged and coupled at the 
beginning of an optical component holding unit array and includes an 
opening portion for allowing passage of output light from the optical 
component. 

[0016] Furthermore, there can also be cited an arrangement in which the 
optical component holding unit is adapted to be arranged and coupled at 
the terminal of an optical component holding unit array and includes an 
opening portion for allowing passage of incident light to the optical 
component. 

[0017] It is noted that the meaning of the circular or noncircular hole 
here includes a through hole, groove, or recessed portion. 
Effect of the Invention 

[0018] In accordance with the optical component holding unit according 
to the present invention, the positioning accuracy in the three- 
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dimensional direction as well as in the rotation direction can be 
improved while reducing cost in assembling based on facilitated 
positioning in the three-dimensional direction as well as in the rotation 
direction and ensuring positional reproducibility based on detachable 
coupling between optical component holding units. 
Brief Description of the Drawings 

[0019] Fig. 1 is a schematic planar block diagram showing a Mach- 
Zehnder interferometer provided with optical component holding units 
according to a first embodiment of the present invention; 

Fig. 2 is a perspective view showing an optical component 
holding unit in Fig. 1 ; 

Fig. 3 is a perspective view showing an optical component 
holding unit to be coupled to the optical component holding unit shown 
in Fig. 2; 

Fig. 4 is a perspective view showing an optical component 
holding unit according to a second embodiment of the present invention; 

Fig. 5 is a perspective view showing an optical component 
holding unit to be coupled to the optical component holding unit shown 
in Fig. 4; 

Fig. 6 is a perspective view showing an optical component 
holding unit according to a third embodiment of the present invention; 

Fig. 7 is a perspective view showing an optical component 
holding unit to be coupled to the optical component holding unit shown 
in Fig. 6; 

Fig. 8 is a perspective view showing an optical component 
holding unit according to a fourth embodiment of the present invention 
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before a cover being attached thereto; 

Fig. 9 is a perspective view showing an optical component 
holding unit to be coupled to the optical component holding unit shown 
in Fig. 8 before a cover being attached thereto; and 

Fig. 10 is a perspective view for illustrating a hole in each 
optical component holding unit according to the first to fourth 
embodiments of the present invention. 

[0020] 2a, 2b, 12a, 12b, 22a, 22b, and 42b ... Opening portions; 4a, 4b, 
14a, 14b, 24a, 24b, 34a, and 34b... Fitting shapes; 5, 15, 25, and 
35 . . .Optical component holding units; 6. . .Cover; 8a. . .Rectangular 
convex portion (noncircular convex portion); 8b and 48b... Rectangular 
holes (noncircular holes); 11 a... Circular convex portion; lib... Circular 
hole; 13a. . .Spring pin (fitting pin); 13b. . .Fitting hole. 
Best Modes for Carrying Out the Invention 

[0021] An optical component holding unit according to a preferred first 
embodiment of the present invention will hereinafter be described with 
reference to Fig. 1 to Fig. 3. Fig. 1 is a schematic planar block 
diagram showing a Mach-Zehnder interferometer provided with optical 
component holding units according to the first embodiment of the 
present invention, and Fig. 2 and Fig. 3 are perspective views showing 
optical component holding units in Fig. 1. It is noted that in the 
descriptions of the drawings, identical or equivalent elements are 
designated by the same reference numerals to omit redundant 
description. 

[0022] As shown in Fig. 1 , the Mach-Zehnder interferometer 1 , which is 
used for, for example, measuring the amount of distortion of a 
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transparent body, includes a mounting base 3 and various optical 
component holding units (hereinafter described in detail) 5. 
[0023] The mounting base 3 is made of metal such as aluminum and is a 
substrate formed in a plate shape. 

[0024] The various optical component holding units 5 are mounted on 
the mounting base 3. Specifically, the optical component holding units 
5 are a light-emitting unit 5P with a light-emitting element housed 
therein, blank units 5B1 and 5B2 with no optical component housed 
therein, a lens unit 5Q with a collimating lens housed therein, beam 
splitter units 5S1 and 5S2 with a beam splitter housed therein, a to-be- 
examined object unit 5D with a to-be-examined object 7 housed therein, 
mirror units 5M1 and 5M2 with a mirror housed therein, and a light- 
receiving unit 5R with a light-receiving element housed therein, these 
units being collectively referred to as the optical component holding 
units 5. The optical component holding units 5 are bonded onto the 
mounting base 3 via, for example, an adhesive. 

[0025] The light-emitting unit 5P, blank unit 5B1, lens unit 5Q, beam 
splitter unit 5S1, to-be-examined object unit 5D, and mirror unit 5M1 
are placed coaxially in a coupled manner in an array, while the mirror 
unit 5M2, blank unit 5B2, beam splitter unit 5S2, and light-receiving 
unit 5R are also placed coaxially in a coupled manner in another array. 
The optical component holding unit arrays are placed parallel and 
coupled to each other so that the mirror surfaces of the beam splitter 
unit 5S1 and the mirror unit 5M2 face each other and the mirror 
surfaces of the mirror unit 5M1 and the beam splitter unit 5S2 face each 
other. In this arrangement, light emitted from the light-emitting unit 
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5P is collimated in the lens unit 5Q and divided in the beam splitter unit 
5S1 into a straight light toward the mirror unit 5M1 and reflected light 
toward the mirror unit 5M2. The straight light from the beam splitter 
unit 5S1 transmits through the to-be-examined object 7 to be reflected 
to a right angle at the mirror unit 5M1, while the reflected light from the 
beam splitter unit 5S1 is reflected to a right angle at the mirror unit 
5M2. The light from the mirror units 5M1 and 5M2 reaches the beam 
splitter unit 5S2 to be received at the light-receiving unit 5R via the 
beam splitter unit 5S2. Then, the light-receiving unit 5R detects an 
interference pattern to measure the amount of distortion of the to-be- 
examined object 7. 

[0026] The optical component holding units 5 are made of, for example, 
brass and each have a cubic shape (block body) as shown in Fig. 2 and 
Fig. 3, being capable of housing and holding an optical component such 
as the light-emitting element, collimating lens, beam splitter, mirror, or 
light-receiving element and including opening portions 2a and 2b for 
allowing passage of light and fitting shapes (positioning fitting shape 
and anti-rotation fitting shape) 4a and 4b for coupling optical 
component holding units 5 adjacent in the direction of the light 
detachably to each other in peripheral surfaces. It is noted that the 
optical component holding units 5 to be described here each include at 
least two opening portions, corresponding to the lens unit 5Q, mirror 
units 5M1 and 5M2, to-be-examined object unit 5D, and blank units 
5B1 and 5B2. The optical component holding units 5Q, 5D, 5B1, and 
5B2 each include opening portions 2a and 2b in peripheral surfaces 
facing each other, while the optical component holding units 5M1 and 
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5M2 each include opening portions 2a and 2b in peripheral surfaces 
perpendicular to each other. 

[0027] As shown in Fig. 2, the fitting shape 4a includes a rectangular 
convex portion 8a surrounding the rectangular opening portion 2a and 
protruding outward as a noncircular convex portion. Meanwhile, as 
shown in Fig. 3, the fitting shape 4b includes a rectangular hole 8b 
forming the opening portion 2b as a noncircular hole. 
[0028] Further, the optical component holding units 5 are each provided 
with an insertion port (not shown in the figures) for inserting an optical 
component therethrough and a cover 6 for opening and closing the 
insertion port as shown in Fig. 2 and Fig. 3. The cover 6 is fixed to 
each optical component holding unit 5 using, for example, screws and 
the screws are arranged not to protrude from the cover 6. 
[0029] It is noted that the light-emitting unit 5P and the light-receiving 
unit 5R are only required to have at least one opening portion, while the 
beam splitter units 5S1 and 5S2 are only required to have at least three 
opening portions. 

[0030] In the thus arranged optical component holding units 5, the 
fitting between the rectangular convex portion 8a and the rectangular 
hole 8b guides adjacent optical component holding units 5 to 
predetermined positions and couples the units detachably to each other 
for positioning in the three-dimensional direction, and also restrains the 
adjacent optical component holding units 5 relatively in the rotation 
direction for positioning in the rotation direction. It is therefore 
possible to improve the positioning accuracy in the three-dimensional 
direction as well as in the rotation direction while reducing cost through 



FP05-0029-00 



facilitated assembling and ensuring positional reproducibility based on 
detachable coupling between optical component holding units 5. 
[0031] Also, each optical component holding unit 5, which has a cubic 
shape, can be brought into close contact with reference planes such as 
the mounting base 3 and peripheral surfaces of adjacent optical 
component holding units 5. It is therefore possible to arrange the 
optical component holding units accurately with respect to each other. 
[0032] Further, since the insertion port for inserting an optical 
component therethrough and the cover 6 for opening and closing the 
insertion port are provided, the optical component can be inserted and 
housed easily through the insertion port and be protected reliably by 
closing the cover 6. 

[0033] Fig. 4 and Fig. 5 are perspective views showing optical 
component holding units according to a second embodiment of the 
present invention. The optical component holding units 15 according 
to the second embodiment are different from the optical component 
holding units 5 according to the first embodiment in that instead of the 
fitting shapes 4a and 4b including, respectively, the rectangular convex 
portion 8a and the rectangular hole 8b, there are used fitting shapes 1 4a 
and 14b including, respectively, a circular convex portion 11a and a 
circular hole lib as a positioning fitting shape as well as spring pins 13a 
and fitting holes 13b as an anti-rotation fitting shape. 
[0034] As shown in Fig. 4, the circular convex portion 11a surrounds a 
circular opening portion 12a and protrudes outward, while as shown in 
Fig. 5, the circular hole 1 lb forms an opening portion 12b. 
[0035] The spring pins 13a are made of, for example, stainless steel and 
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have a split groove extending axially in the peripheral surface thereof, 
the pins being inserted, respectively, in a pair of support holes 1 6a that 
are arranged diagonally across the opening portion 12a as shown in Fig. 
4. Also, as shown in Fig. 4 and Fig. 5, the fitting holes 13b are 
provided in the positions facing the respective support holes 1 6a. 
[0036] In accordance with the thus arranged second embodiment, the 
fitting between the circular convex portion 11a and the circular hole lib 
guides optical component holding units 15 to predetermined positions 
and couples the units detachably to each other for positioning in the 
three-dimensional direction, while the fitting between the spring pins 
13a and the fitting holes 13b restrains the units relatively in the rotation 
direction for positioning in the rotation direction. It is therefore 
possible to exhibit the same effects as in the first embodiment. 
[0037] Moreover, the spring pins 13a have an outside diameter of 
1.6mm and a length of 5mm; the support holes 16a have an inside 
diameter of 1.54mm and a depth of 2mm; the fitting holes 13b have an 
inside diameter of 1.66mm and a depth of 3.5mm. Thus, when the 
fitting between the optical component holding units 1 5 is released, the 
spring pins 13a cannot be left in the corresponding fitting holes 13b to 
remain inserted in the support holes 16a, which allows for highly 
accurate positioning in the rotation direction when coupling the optical 
component holding units 1 5 again, resulting in ensuring reproducibility. 
[0038] Fig. 6 and Fig. 7 are perspective views showing optical 
component holding units according to a third embodiment of the present 
invention. The optical component holding units 25 according to the 
third embodiment are different from the optical component holding 
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units 5 according to the first embodiment in that the fitting shapes 24a 
and 24b of the optical component holding units 25 further include, 
respectively, a circular convex portion 11a and a circular hole lib as a 
positioning fitting shape. That is, as shown in Fig. 6, the fitting shape 
24a includes the circular convex portion 11a surrounding a circular 
opening portion 22a inside (on the axial center side of) the rectangular 
convex portion 8a, while as shown in Fig. 7, the fitting shape 24b 
includes the circular hole lib forming an opening portion 22b inside (on 
the axial center side of) the rectangular hole 8b. 

[0039] In accordance with the thus arranged third embodiment, not only 
the fitting between the rectangular convex portion 8a and the 
rectangular hole 8b but also the fitting between the circular convex 
portion 11a and the circular hole lib guides optical component holding 
units 25 to predetermined positions for more reliable positioning in the 
three-dimensional direction. It is therefore possible to improve the 

* 

positioning accuracy in the three-dimensional direction relative to the 
first embodiment. 

[0040] It is noted that in the foregoing embodiment, although the fitting 
shape 24a including the circular convex portion 11a inside the 
rectangular convex portion 8a and the fitting shape 24b including the 
circular hole lib inside the rectangular hole 8b are provided, a fitting 
shape including a rectangular convex portion inside a circular convex 
portion and a fitting shape including a rectangular hole inside a circular 
hole may be provided. 

[0041] Fig. 8 and Fig. 9 are perspective views showing optical 
component holding units according to a fourth embodiment of the 
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present invention before a cover being attached thereto. The optical 
component holding units 35 according to the fourth embodiment are 
different from the optical component holding units 25 according to the 
third embodiment in that the fitting shapes 34a and 34b of the optical 
component holding units 35 further include, respectively, spring pins 
13a (refer to Fig. 8) and fitting holes 13b (refer to Fig. 9) as an anti- 
rotation fitting shape. 

[0042] Also, the opening portion 22a includes runout portions 22c for 
allowing entering and retreating of a tool through the opening portion 
22a or 22b in the peripheral surface thereof to process the circular 
convex portion 11a, rectangular convex portion 8a, circular hole lib, 
and rectangular hole 8b on the same axis simultaneously and accurately 
from one direction. It is noted that the runout portions 22c can be 
applied to the other embodiments. 

[0043] In accordance with the thus arranged fourth embodiment, not 
only the fitting between the rectangular convex portion 8a and the 
rectangular hole 8b but also the fitting between the spring pins 13a and 
the fitting holes 13b restrains the optical component holding units 35 
relatively in the rotation direction for more reliable positioning in the 
rotation direction. It is therefore possible to improve the positioning 
accuracy in the rotation direction relative to the third embodiment. 
[0044] Although the present invention has specifically been described 
based on the embodiments, the present invention is not restricted to the 
above-described embodiments. The optical component holding units 
5, 15, 25, and 35, which are applied to the Mach-Zehnder interferometer 
1, can also be applied to, for example, a Fourier transform spectrometer 
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or a flatness measuring device, 

[0045] Also, the light-receiving element, collimating lens, beam 
splitters, mirrors, and light-receiving element are exemplified as optical 
components in the above-described embodiments, but not restricted 
thereto, and various prisms, various filters, and/or spatial light 
modulators may be used, for example. Further, the optical component 
holding units are not necessarily required to house an optical 
component, and may be used as, for example, a blank unit with no 
optical component housed therein or a to-be-examined object unit for 
housing a to-be-examined object. 

[0046] Further, in the above-described embodiments, although the 
cross-sectionally rectangular-shaped rectangular convex portion 8a and 
rectangular hole 8b are provided as a noncircular convex portion and 
noncircular hole, a cross-sectionally elliptical-shaped elliptical convex 
portion and elliptical hole or a cross-sectionally polygonal-shaped 
polygonal convex portion and polygonal hole may be provided, for 
example. 

[0047] Furthermore, in the above-described embodiments, although the 
noncircular hole 8b and circular hole lib as positioning fitting shapes 
are arranged to form the opening portions 2b, 12b, 22b, or 22b, the 
holes may be, for example, an annular groove 48b surrounding an 
opening portion 42b as shown in Fig. 10, or may be a recessed portion 
provided consecutively on the outer periphery of an opening portion to 
surround the opening portion and not reaching the inner side (inside the 
block). 

[0048] In addition, the optical component holding units 5, 15, 25, and 



14 



FP05-0029-00 



35, which have a cubic shape in the above-described embodiments, may 
have, for example, a rectangular parallelepiped shape or other 
polyhedron shapes. 

[0049] Also, the axial center of a fitting shape and the center of the 
peripheral surface in which the fitting shape is provided may not be 
aligned. In accordance with this arrangement, if there is an undesired 
positional relationship (in the rotation direction) when coupling the 
optical component holding units 5, 15, 25, and 35 to each other, there 
occur some differences in level, which allows the undesired positional 
relationship to be recognized easily. 

[0050] Further, in the above-described embodiments, although the 
fitting shape for coupling optical component holding units to each other 
and the cover 6 are arranged separately, the fitting shape may be 
provided in the cover 6. 

[0051] Moreover, in the second and fourth embodiments, although the 
pair of spring pins 13a are provided on the peripheral surface on which 
the circular convex portion 11a is provided and the pair of fitting holes 
13b are provided in the peripheral surface in which the circular hole lib 
is provided, the spring pins 13a and the fitting holes 13b may be 
provided in the same peripheral surface, and other elastic pin types may 
be used instead of the spring pins 13 a. 
Industrial Applicability 

[0052] In accordance with the optical component holding unit according 
to the present invention, the positioning accuracy in the three- 
dimensional direction as well as in the rotation direction can be 
improved while reducing cost in assembling based on facilitated 
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positioning in the three-dimensional direction as well as in the rotation 
direction and ensuring positional reproducibility based on detachable 
coupling between optical component holding units. 
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